The records of 536 patients who required cardiorespiratory resuscitation during the period 1967-71 are reviewed. All suffered cardiac arrest and the results of treatment are expressed in terms of length of survival. 11.9% of cases were alive at one month, a favourable prognosis being associated with middle age, ventricular fibrillation as the primary electrocardiographic finding and conditions of a medical nature. Poor prognosis was associated with age under 40, electrocardiographic evidence of asystole and conditions of a surgical nature. An outline of the system of resuscitation at present in operation in the Edinburgh Royal Infirmary is given.
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The prognosis of cardiac arrest has been considerably improved since the introduction of external cardiac massage, electrical defibrillation and the use of intravenous bicarbonate to correct metabolic acidosis. The effectiveness of these measures led to the establishment of resuscitation services in many hospitals and in 1961 such a service was introduced in the Edinburgh Royal Infirmary, a 976-bed teaching hospital. The arrangements in existence today remain essentially the same as they were 10 years ago.
This paper presents a review of 536 cases of cardiac arrest treated by this service during the last few years and the results are compared with those from other centres. Although there have been many such reviews, most of them have considered relatively small numbers of cases. For instance Saphir (1968) reviewed 39 series, only one of which comprised more than 200 cases. Only one other review of similar size to the one to be reported has been found (Johnson et al., 1967) .
METHODS AND MATERIALS
As far as possible a standard procedure was adhered to in all cases of cardiac arrest. Following the collapse of a patient, the person in attendance, usually a member of the nursing staff, commenced resuscitation whilst a colleague informed the telephone exchange of a cardiac arrest in ward "X". The patient was placed on a firm board to facilitate external cardiac massage and artificial respiration with expired air was performed through a Brook airway.
Meanwhile the exchange had contacted, with an emergency "bleep" call, the duty anaesthetist, who was continuously available, the resident of the ward in question, and a porter who brought an emergency trolley. These trolleys, three in number, contained equipment for intubation, a Waters canister, an oxygen cylinder, a suction machine, a defibrillator, an electrocardiograph, the necessary drugs and intravenous infusion equipment, and were placed at strategic points in the hospital to allow of easy access to all units. In addition the duty anaesthetist, who had initial charge of the resuscitation, carried with him a small case containing a laryngoscope, a number of endotracheal tubes of various sizes and a manual resuscitation bag with appropriate connections.
On reaching the patient the diagnosis of cardiac arrest was confirmed clinically. The criteria for such a diagnosis were loss of consciousness, absence of palpable pulses, and cessation of spontaneous respiration. Cases in which the initial electrocardiogram showed sinus rhythm, but which fulfilled these criteria, were included.
Endotracheal intubation was performed and oxygen given by IPPV; an intravenous infusion of 5% sodium bicarbonate was set up and an initial dose of 100-150 m.equiv given. Simultaneously an A patient was considered to have been "initially resuscitated" if, at the time of departure of the anaesthetist, the circulation was reasonably stable and the carotid pulse easily palpable. These patients were usually transferred to the appropriate intensive care unit for further management.
At the close of the procedure the anaesthetist in attendance completed a proforma. Personal data, situation of arrest, diagnosis and initial e.c.g. findings, together with details of treatment, were recorded and the condition of the patient noted. Survivors were followed up at 24 hours, 1 week and 1 month.
This service has been available to the whole hospital but the majority of cases of cardiac arrest in the coronary care unit, the thoracic surgical unit and the artificial ventilation unit, were treated by the medical staff belonging to those units. However, some calls from such units were received and these have been included. Cardiac arrests occurring in operating theatre areas, and calls on the service for emergencies other than cardiac arrest have been excluded. Patients with an established diagnosis of disseminated malignancy were not resuscitated.
The Edinburgh Royal Infirmary, although dealing virtually exclusively with the adult population does admit a small number of children to the intensive care units, including a number with severe head injuries. Therefore a small number of children have been included.
RESULTS
Between November 1, 1967, and June 30, 1971 , 536 cases of cardiac arrest were treated; of these 187 (33%) were initially resuscitated, and 64 (11.9%) were alive after one month and all were free from major cardiovascular and neurological deficit (table I) . Only the latter group are considered to have survived the arrest. Age (table II) . The ages of the patients treated ranged from 7 to 85 years but the numbers are markedly weighted to old age, the largest group (36% of the total) being in the 7th decade. 79% of the series, and 79% of those who survived one month, were over 50. The highest success rate was in the 40-49 age group, 17% of whom survived. No patient under the age of 20 was alive one week after the arrest. Electrocardiogram (table III) . An initial recording was taken during resuscitation in 95% of cases. The highest success rate was obtained in patients with ventricular fibrillation, and the lowest in those with asystole, who not only had a lower initial resuscitation rate but, of those resuscitated, a much smaller proportion survived for one month. Thus 21% of those with ventricular fibrillation, but only 1% with asystole, were classed as survivors. Other arrhythmias (mainly bradycardia but including ventricular tachycardia and multiple extrasystoles) were associated with intermediate success rates. Situation (table IV) . 52% of the arrests occurred in general medical wards and accounted for 67% of the survivors. Other situations were associated with lower success rates, that of the surgical wards being particularly poor. Pathology of survivors (table V) . 48 (75%) of the survivors were suffering from manifestations of ischaemic heart disease, 75% of these having suffered a recent myocardial infarction. The other cases form a mixed group, one being particularly interesting in that the arrest occurred in a patient with asthma immediately following inhalation from a pressurized isoprenaline spray. Several reasons for these differing results have been put forward, including differences in the criteria used for diagnosis of cardiac arrest (Brown and Scott, 1970) , in the situations considered (Saphir, 1968) , and even in the size of the hospitals concerned (Brown and Scott, 1970) .
There is also variation in the criteria of successful resuscitation and of ultimate survival. Thus return of a spontaneous pulse (Saphir, 1968) , the maintenance of a circulation (this series) and survival for 24 hours (Smith and Anthonisen, 1965) have been used for the former; and discharge from hospital (Brown and Scott, 1, 970) , survival to 1 month (this series) and to 6 months (Kirby and McNicol, 1967) for the latter.
Despite these considerations we would suggest that in order to draw useful conclusions it is important to obtain a large series. For example, when our own series was originally analysed as four consecutive groups no consistent trends were found. Marked variation occurred between these groups, with, for example, the one-month survival rates ranging from 7% to 14%. Further, Saphir (1968) quotes nine series relating to similar situations to our own, varying in size from 30 to 128 cases, and in success rates from 3% to 18%. The total number of cases was 602, with an average success rate of 12%, as compared to the 11.9% of this series.
The results for those under 40 are unfortunately poor. Although the small numbers in this group may be a factor affecting the overall results, it is more likely to be a reflection of the nature of their presenting conditions, such as trauma, which when severe enough to lead to cardiac arrest has a very poor prognosis, and also to the exclusion from the series of patients in certain situations. Another factor is the much higher proportion of patients under 40 exhibiting asystole as the initial electrocardiographic picture (table VII) . This is probably related to the underlying condition. Over the age of 40 there was a trend towards decreasing success rate with age (table II) , but it is noted that even those over 70 had an appreciable survival rate. The good prognosis associated with ventricular fibrillation, in contrast to asystole, is well known (Pentecost 1968; Lawrie et al., 1967) and our results are in full agreement with this. Occasionally during this series an artificial pacemaker was inserted into a patient in asystole, but none survived for any length of time. Some series (Kirby and McNicol, 1967; Smith and Anthonisen, 1965 ) report much better results in patients with asystole, but their groups may have included patients suffering from other arrhythmias such as heart-block.
The difference in results achieved in each situation is probably attributable to the type of condition encountered. Conditions causing cardiac arrest can be divided into two groups: those that are potentially reversible and those that are not (Kirby and McNicol, 1967) . The reversible conditions (for example, brief periods of hypoxia or of ventricular irritability) are more commonly encountered in medical wards. Conversely the irreversible conditions, such as ischaemic episodes associated with hypovolaemia, or septicaemia, occur more frequently in surgical wards. This may account for the marked difference in survival rates in each situation. The accident and emergency department handles both groups, and has an intermediate rate.
Our results in intensive care units may seem surprising, because it is generally accepted that a patient suffering a cardiac arrest in such a unit has a high chance of survival. However, as mentioned, only a small proportion of arrests in such units were included and they tended to be patients who had not responded to measures such as immediate defibrillation. They were therefore patients with a very poor prognosis.
We conclude that the provision of a cardiac arrest service even in a hospital with several intensive care areas is still worthwhile on the basis of these results, let alone the other situations in which a resuscitation team may be urgently required. Furthermore, we would suggest that any further analyses of results should use, as the indices of success, survival for 24 hours and 1 month, rather than criteria which do not allow accurate comparison, such as discharge from hospital. Any suggestion for modification of treatment should be based on a suitably large series. 
